Angiotensin II and atrial natriuretic peptide in the cow oviductal contraction in vitro: direct effect and local secretion of prostaglandins, endothelin-1, and angiotensin II.
Angiotensin II (Ang II) and atrial natriuretic peptide (ANP) may be involved in local regulation of the oviductal contraction during the estrous cycle. Thus, the in vitro effects of Ang II and ANP on the secretion and contraction of bovine oviduct during the follicular, postovulatory, and luteal phases were investigated. An in vitro microdialysis system (MDS) was utilized to determine the intraluminal release of prostaglandins (PGs), Ang II, and endothelin-1 (ET-1) from the bovine oviducts as well as to observe the effect of Ang II and ANP on the local secretion of these substances. The basal release of PGs, ET-1, and Ang II was higher (P < 0.05) during the follicular and postovulatory phases than during the luteal phase. Stimulation by infusion of Ang II (10(-6) M) or ANP (10(-7) M) into the MDS was carried out for 4 h between 4 and 8 h of incubation. In the oviducts from the follicular and postovulatory phases, the infusion of ANP increased the release of Ang II, but not of ET-1. Infusion of Ang II stimulated the release of ET-1. Both Ang II and ANP increased PGE(2) and PGF(2alpha) release. In the contraction study, direct administration of Ang II (10(-7) M) or ANP (10(-8) M) into the medium during the follicular and postovulatory phases increased the amplitude of oviductal contraction. In contrast, these substances did not show any effect in the contraction and secretion of oviducts from cows during the midluteal phase. These results indicate that during the periovulatory period, Ang II and ANP stimulate the contractile amplitude of the oviduct in vitro. In addition to their direct action on oviductal contraction, Ang II may activate oviductal secretion of ET-1 and PGs. Likewise, ANP stimulates oviductal secretion of PGs and Ang II. Hence, the overall results suggest the existence of a functional endothelin-angiotensin-ANP system in the bovine oviduct during the periovulatory period, which may regulate the oviductal contraction to ensure maximum efficiency of gamete/embryo transport through the oviduct.